Reproductive hormone levels and differential mitochondria-related oxidative gene expression as potential mechanisms for gender differences in cardiosensitivity to Doxorubicin in tumor-bearing spontaneously hypertensive rats.
Chemotherapy with doxorubicin (Dox) causes dose-limiting cardiotoxicity. We investigated the role that gender has on cardiosensitivity to Dox treatment by evaluating reproductive hormone levels in male, castrated male (c-male), female and ovariectomized female (o-female) adult spontaneously hypertensive rats (SHRs) and expression of mitochondria-related genes in male and female adult SHRs. SST-2 breast tumor-bearing SHRs were treated with saline, Dox, dexrazoxane (Drz) or both Dox and Drz and monitored for 14 days. Tumor size was used to monitor anticancer activity. Heart weight, cardiac lesion score and serum levels of cardiac troponin T (cTnT) were used to determine cardiotoxicity. Serum estradiol (E2) and testosterone were evaluated using electrochemiluminescence immunoassays. Expression of mitochondria-related genes was profiled in heart by MitoChip array analyses. Dox significantly reduced tumor volume (±Drz) and increased heart weight in all genders (13-30% vs. control). Higher heart lesion scores were observed in reproductively normal animals (male 2.9, female 2.2) than in hormone-deficient animals (c-male 1.7, o-female 1.9). Lesion score and cTnT inversely correlated with hormone levels. Reduced levels of both sex hormones were observed after Dox treatment. Gene expression analyses of Dox-treated hearts showed significant differential expression of oxidative stress genes in male hearts and apoptotic genes in both male and female hearts. Our results demonstrate that adult tumor-bearing male SHRs are more cardiosensitive to Dox than female or hormone-deficient animals. We provide evidence to suggest that reproductive hormones negatively regulate or are inhibited by Dox-induced cardiotoxicity and the selective cytotoxic mechanism likely functions through the greater activation of oxidative stress and apoptosis in male SHRs.